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DETAILED ACTION 

1 . Claims 16-to-30 are pending in the application. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 16, 17, 28 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nolde et al. (4,607,393) in view of Applicant Admitted Prior Art 
(AAPA). 

Regarding to Claim 16, Nolde discloses a receiver circuit comprising an oscillator 
arrangement and a multiplier (Figure 1). The multiplier (Fig. 1, element 2) having a 
first input for receiving an input signal (Fig. 1, element 1) and the second input 
connected to the said oscillator arrangement. The reference describes the oscillator 
arrangement comprising of a first oscillator (Fig. 1 , element 7) for supplying the 
second input to the said multiplier, a second oscillator (Fig. 1 , element 1 1 ) for 
producing a second signal in a separate frequency band, and a reference pilot signal 
(Fig. 1 , element 18). Nolde also discloses the oscillator arrangement to consist of 
two phase locked loops, wherein the first oscillator is phase locked to said second 
oscillator and said second oscillator being phase locked to the said reference pilot 
signal (Abstract, lines 2-1 1 ). However, Nolde does not disclose the receiver circuit 



Application/Control Number: 09/590,332 Page 3 

Art Unit: 2634 

to be of one of a zero intermediate frequency (ZIF) and does not provide for a 
reference oscillator. 

The Applicant Admitted Prior art (AAPA) discloses a receiver circuit of ZIF for use 
in a DBS receiving system (Specification, Description of Prior Art, Page 3, lines 8-9 
& Figure 2). The AAPA further discloses that to improve the loop bandwidth is 
determined by the reference oscillator frequency step size. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention that it is 
possible to implement the oscillator arrangement as described in Nolde to in the ZIF 
receiving circuit as described in the AAPA, to provide the oscillator signal for the ZIF 
conversion by the mixer. Furthermore, the oscillator as described by the AAPA can 
provide the pilot signal described in Nolde depending on the design choice of 
frequency and the step size depending the requirement of the phase noise outside 
the loop bandwidth. 

Regarding to Claim 17, Nolde in view of Applicant Admitted Prior Art (AAPA) 
describes a ZIF receiving circuit with the oscillator as described above. Nolde 
further describes the output of the output signal of the second oscillator to be 
4.56MHz (Preferred Embodiments, paragraph 3, line 4), and the output of the first 
oscillator, also the second input to the multiplier, to be such that the difference 
between the input VHF (30-300MHz) signal and the output of the first oscillator to be 
10.7MHz. Therefore, the second frequency band is lower than the said first 
frequency band. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention that implementing the oscillator arrangement of Nolde 
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in the receiving the circuit as described in the AAPA satisfies the limitation of the 
claim. 

Regarding to Claim 28, Nolde in view of Applicant Admitted Prior Art (AAPA) 
describes a ZIF receiving circuit with the oscillator as described above. Nolde 
further discloses a second oscillator (Fig. 1, element 1 1) and the said reference 
signal forming a phase locked loop comprising a second divider (Fig. 1 , element 13), 
a third divider (Fig.1, element 14), and a second comparator (Fig. 1, element 15). 
These elements are connected wherein the first input is connected via the second 
divider to the second oscillator and the second input connected via the third divider 
to the reference signal. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that implementing the oscillator 
arrangement of Nolde in the receiving the circuit as described in the AAPA satisfies 
the limitation of the claim. 

Regarding to Claim 30, Nolde discloses a frequency tuner circuit comprising an 
oscillator arrangement and a multiplier (Figure 1). The multiplier (Fig. 1, element 2) 
having a first input for receiving an input signal (Fig. 1 , element 1 ) and the second 
input connected to the said oscillator arrangement. The reference describes the 
oscillator arrangement comprising of a first oscillator (Fig. 1, element 7) for supplying 
the second input to the said multiplier, a second oscillator (Fig. 1 , element 1 1) for 
producing a second signal in a separate frequency band, and a reference pilot signal 
(Fig. 1 , element 18). Nolde also discloses the oscillator arrangement to consist of 
two phase locked loops, wherein the first oscillator is phase locked to said second 
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oscillator and said second oscillator being phase locked to the said reference pilot 
signal (Abstract, lines 2-11). However, Nolde does not disclose the receiver circuit 
to be of one of a zero intermediate frequency (ZIF) and does not provide for a 
reference oscillator. 

The Applicant Admitted Prior art (AAPA) discloses a receiver circuit of ZIF for use 
in a DBS receiving system (Specification, Description of Prior Art, Page 3, lines 8-9 
& Figure 2). The AAPA further discloses that to improve the loop bandwidth is 
determined by the reference oscillator frequency step size. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention that it is 
possible to implement the oscillator arrangement as described in Nolde to in the ZIF 
receiving circuit as described in the AAPA, to provide the oscillator signal for the ZIF 
conversion by the mixer. Furthermore, the oscillator as described by the AAPA can 
provide the pilot signal described in Nolde depending on the design choice of 
frequency and the step size depending the requirement of the phase noise outside 
the loop bandwidth. 

3. Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nolde et al. (4,607,393) in view of Applicant Admitted Prior Art (AAPA) in further 
view of Kunkel (6,370,360). 

Regarding to Claims 18-20, Nolde in view of AAPA discloses all the. subject 
matter claimed except the frequencies specified. Nolde describes his invention to 
operate in the VHF band (30-to-300MHz) t for FM receiver applications. However, 
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Nolde in view of AAPA does not specify that this invention could be implemented at 
different frequency bands. 

Kunkel discloses a communications unit comprising a receiver in one or more 
frequency ranges with associated channel spacing (Abstract, lines 1-4). Kunkel 
discloses a frequency synthesizer comprising an oscillator arrangement wherein the 
first oscillator is phase-locked to a reference oscillator (Column 2, paragraph 2, lines 
15-20). The oscillator signals are used in receivers to select a certain channel in a 
frequency band when mixing with an incoming input signal (column 1, paragraph 4, 
lines 44-55). The intention of the frequency synthesizer is to generate oscillator 
signals for multiple applications at different frequency ranges with large (mobile 
telephony) and small (satellite) channel spacing (Column 2, paragraph 3, lines 33- 
36). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the UHF band or 950-21 50MHz, or 400- 
600MHz, because this is a matter of design choice and there is no criticality in the 
particular frequencies. 

4. Claims 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nolde et al. (4,607,393) in view of Applicant Admitted Prior Art (AAPA) in further 
view of Behrent (5,896,061). 

Regarding to Claims 21 , Nolde in view of AAPA discloses a receiver circuit 
comprising of a multiplier and an oscillator arrangement as described above. 
However, Nolde in view of AAPA does not specify a low pass filter wherein the said 
first multiplier having an output for supplying an input signal to said low pass filter. 



• 
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Behrent discloses a receiver circuit (Fig. 1), wherein the output of multiplier (Fig. 
1 , element 4) is connected to the input of the low pass filter (Fig. 1 , element 6). 
The lowpass filter provided for the suppression of undesired mixing products and 
carrier residue (column 3, lines 27-29). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention that by implementing a low 
pass filter at the output of the multiplier would increase the sensitivity of the receiver. 

Regarding to Claims 22, Nolde in view of AAPA discloses a receiver circuit 
comprising of a multiplier and an oscillator arrangement as described above. 
However, Nolde in view of AAPA does not specify a low pass filter connected to the 
output of the first multiplier. 

Behrent further discloses that the filter should be selected such that the 
frequency deviation (the difference between the local oscillator frequency and the 
input signal carrier frequency) must lie within the transmission range of the filter 
(column 4, paragraph 4, lines 1-11). Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of the invention was made to use a cut-off 
frequency band of the low pass filter in the range of 5-40MHz because this is a 
matter of design choice and there is no criticality of these particular frequencies. 

Regarding to Claims 23, Nolde in view of AAPA discloses a receiver circuit 
comprising of a multiplier and an oscillator arrangement as described above. 
However, Nolde in view of AAPA does not specify a second multiplier having a first 
input for receiving the said input signal and a second input connected to said 
oscillator arrangement for receiving a quadrature signal. 
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In Figure 1 , Behrent further discloses a second multiplier (Fig.1 , element 1 5) 
having first input for receiving said input signal and a second input connected to an 
oscillator for receiving a quadrature signal. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to implement an in- 
phase (I) and quadrature (Q) topology for PSK, QAM, etc. modulation schemes to 
increase the throughput of the receiver. 

Regarding to Claims 24, Nolde in view of AAPA discloses a receiver circuit 
comprising of a multiplier and an oscillator arrangement as described above. 
However, Nolde in view of AAPA does not specify a phase adjusting network to 
which the first oscillator is connected, for forming said first signal and said 
quadrature signal. 

Behrent discloses an oscillator (Fig. 1 , element 1 1 ) that is connected to a phase 
adjusting network (Fig.1, element 13) supplying the said first signal (Fig.1, element 
12) and the quadrature signals (Fig.1 , element 14). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention that by adding 
the phase adjusting network as described in Behrent to the first oscillator as 
described in Nolde, provides an enhanced receiver capable of receiving both in- 
phase and quadrature signals, and increasing the receiver throughput. 
5. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nolde et 
al. (4,607,393) in view of Applicant Admitted Prior Art (AAPA) in further view of 
Behrent (5,896,061) in further view of Gopinathan et al. (6,188,291). 



Application/Control Number: 09/590,332 Page 9 

Art Unit:-2634 . 

Regarding to Claim 25, Nolde in view of AAPA in further view of Behrent 
discloses a receiver circuit comprising of a two multipliers, a low pass filter, a 
quadrature phase shifter and an oscillator arrangement as described above. 
However, these references do not disclose the circuit topology used for the first 
oscillator and the phase shifter. 

Gopinathan discloses (Fig. 1B) a ring oscillator configuration so as to generate a 
plurality of signals but shifted in phase. The oscillator signals can be used to provide 
quadrature signals for driving mixers where accuracy of the quadrature phase 
relationship is necessary (column 1 , Background of Invention, lines 10-20). Such 
an oscillator arrangement provides a quadrature phase difference accuracy in the 
order of 0.05 degrees over a 40MHz tuning range at a center frequency of 900MHz 
(Column 4, lines 24-27). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that the invention as described in 
Gopinathan can be used as the first oscillator in the said oscillator arrangement for 
supplying the first and said quadrature signals, to provide a frequency and phase 
stable output signal generated by the oscillator. 

6. Claim 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nolde et al. (4,607,393) in view of Applicant Admitted Prior Art (AAPA) in 
further view of Gardner (Phaselock Techniques, 2 nd Edition, Copyright 1979). 
Regarding to Claim 26, Nolde in view of AAPA discloses a receiver circuit 

comprising of a multiplier and an oscillator arrangement as described above. 
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However, the reference does not specifically show the same configuration of the 
oscillator arrangement. 

However, Gardner in Figure 10.9 (Chapter 10, Frequency Synthesizers, Page 
209) discloses a basic phase locked synthesizer consisting of a first oscillator (Fig. 
10.9, element "fo") and a reference oscillator (Fig. 10.9, "fr") wherein the first 
oscillator is phase-locked to the second oscillator. Gardner further describes the 
phase lock loop to comprise of a first programmable divider, a first comparator 
having an output, a first input connected via said first divider to said first oscillator 
and second input connect to second oscillator, and a first control loop connected 
between said output of said first comparator and said input of said first oscillator. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention that the teachings of Gardner to implement a first divider better 
facilitates the synchronization and locking of the desired frequencies of the oscillator 
arrangement. 

Regarding to Claim 27, Nolde in view of AAPA discloses a receiver circuit 
comprising of a multiplier and an oscillator arrangement as described above. 
However the reference does not explicitly specify the first programmable divider to 
have selectable values of two, three and four. 

Gardner discloses dividers to be integers selected to provide a certain output 
frequency, digital counters are used almost exclusively in this service (Chapter 10, 
Frequency Synthesizers, Page 209, Paragraph 2, lines 1-5). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention that 
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the teachings of Gardner to implement a first divider to use any integer value for the 

divider to obtain the desired frequencies of the oscillator arrangement. 

7. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nolde 

et al. (4,607,393) in view of Applicant Admitted Prior Art (AAPA) in further view of 

Mittel et al. (5,789,987). 

Regarding to Claim 29, Nolde in view of AAPA discloses a receiver circuit 
comprising of a multiplier and an oscillator arrangement as described above. 
However Nolde does not disclose weather the receiver a monolithic IC. 

Mittel discloses a communications receiver comprising a receiver element. The 
receiver element includes a reference oscillator, and frequency synthesizer. The 
frequency synthesizer comprises a main PLL and a tracker PLL, a loop filter, 
frequency dividers (Fig.1 , element 100). All circuits are integrated in the same 
monolithic device (Abstract, lines 3-12). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention that Mittel teaches us that 
the receiver circuit components as described in Nolde can be integrated in the same 
monolithic device, to reduce complexity, minimize alignment of external components 
minimize cost and to save space. 



8. Applicant's arguments filed on March 22 , 2004 have been fully considered but 
they are not persuasive. In regards to the arguments presented the frequency 
changer as described in the application does indeed require the presence of 
three oscillators, wherein the third oscillator described as a reference oscillator 



Response to Arguments 
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(Fig. 4, element 38) is a high stability, very low phase noise oscillator 
(Specification, Page 1 1 , lines 23-26), furthermore the phase noise of the second 
oscillator, which is phase locked with the reference oscillator, is effectively 
determined by the phase noise of the above mentioned reference oscillator 
(Specification, Page 1 1 , lines 28-32). Thus, the phase noise of the first oscillator 
is correspondingly determined by the phase noise of the second oscillator and 
further the reference oscillator (Specification, Page 11, line 32-to-Page 12, line 
2). Nolde discloses providing the reference signal to the oscillator arrangement 
via the "pilot signal" to provide a highly stable, low phase noise signal to the two 
oscillators disclosed (Fig. 1, elements 7, 11), furthermore it is not necessary to 
provide the reference signal to the oscillator arrangement in Nolde via the "pilot 
signal"; a highly stable "reference" oscillator can be implemented to provide this 
signal, and as mentioned in the Office Action dated December 24 th , 2003, this 
signal can be provided by the oscillator from the AAPA (Fig. 2 & Fig. 4, element 
38), thus providing the highly stable, low phase noise reference oscillator signal 
for the oscillator arrangement as described in Nolde. The "pilot signal" as 
described in Nolde thus can be replaced by the signal generated by the 
reference oscillator as disclosed in the AAPA since it performs the same function 
as the "pilot signal". Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention that the reference oscillator as 
described in the AAPA can be implemented in Nolde to provide the pilot signal as 
described, in Nolde depending on the design choice of frequency and the step 
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size depending on the requirement of the phase noise outside the loop 
bandwidth, thus satisfying the limitations of the claims. 
9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sudhanshu C. Pathak whose telephone number 
is (703) 305-0341 . The examiner can normally be reached (Monday-Friday from 
8:30 AM to 5:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Stephen Chin, can be reached at (703) 305-4714. 
Any response to this action should be mailed to: 

• Commissioner of Patents and Trademarks Washington, D.C. 20231 
Or faxed to: 

• (703) 872-931 4 (for Technology Center 2600 only) 
Hand-delivered responses should be brought to: 

• Crystal Park II, 2121 Crystal Drive, Arlington, VA, Sixth Floor 
(Receptionist). 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Technology Center 2600 Customer Service 
Office whose telephone number is (703) 306-0377. 
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